Electrospinning chitosan to form materials to extend the shelf life of food by Collinson S et al.
Sustainable Functional Materials SFM2018 
Electrospinning chitosan to form materials to extend the shelf life of food 
Simon Collinsona, G. Bonwickb, C. Birchc, G. Bryanta, N. Chattertona, J. Handforda, O. Qadirb 
aInstitute for Agri-Food Research & Innovation, School of Natural & Environmental Sciences, Newcastle 
University, Newcastle, NE1 7RU 
bFera Science Ltd, National Agri-Food Innovation Campus, Sand Hutton, YO41 1LZ 
cSchool of Life, Health & Chemical Sciences, The Open University, Milton Keynes, MK7 6AA 
The research involved electrospinning using mechanically processed crop by-products, i.e. 
tomato fibre or oat husk, blended with the food additives polyethylene oxide (PEO) and a 
biodegradable natural polymer, such as alginic acid from seaweed or chitosan (CS) from shellfish 
waste (Figure 1a). The porosity of these materials was further increased by chemical or by an 
enzymatic process using cellulase, followed by studies on the encapsulation and controlled 
release of the anti-microbial compounds. The anti-microbial activity of the nanomaterials was 
tested for growth inhibition against the bacterial species Eschericia coli (Gram positive) (Figure 
1b) and Bacillus subtilis (Gram negative). These species represented the bacterial species likely 
to occur within food as spoilage organisms or food pathogens. The release of substances from the 
nanofiber films with anti-oxidant activity was also examined because this is potentially useful as 
a means of preventing food spoilage (e.g. rancidity) and extending product shelf life. Anti-
oxidant activity of the nanofiber films was tested using the TEAC and FRAP assays. 
These studies demonstrated that the composite nanofiber/crop by-product materials produced by 
electrospinning exhibited anti-microbial activity. Growth inhibition was most frequently 
observed for E. coli and the most effective materials were those that contained oat husk and 
tomato skin. Antioxidant materials were also released from the nanofiber films. Processing these 
materials to increase porosity prior to encapsulation in the nanofibers was performed successfully 
although the impact on the timed release of antioxidant or antimicrobial compounds was not 
clear, partly due to analytical limitations. 
a)  b)   
Figure 1. a) Scanning electron micrograph of material obtained from electrospinning of a 
PEO/CS/tomato fibre mixture.  b) Left image - Inhibition of E. coli K12 growth on Mueller-
Hinton agar inoculated at 106 CFU/ml.  Right image – zone of inhibition surrounding a treated 
disk (PEO-chitosan nanofiber with micronised oat husk). 
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